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flOPOr nOCTOJIHHOrO TOKA, coAcp*a- 
maa ycTaHOB-ieHHue iia mroBUx noACTaHUHHX 



npeo6pa30BaTCAM, oamh nonioc KOTopux co- 
eAHueH c penbcaMH, a apyrofi qepes BWKJiioMa- 

TeJ1H _ c K0IIT3KTH0H CeTbK), AOUOAHHTCJlbHblH 

nposoA, noABeuieHHbiM Mepe3 H3OAHT0pbi Ha 
onopax KOiiTaKTHoA cem, oTcacuaaioiUHe TpaHC- 
4>opMaTopbi, oahh KOiieu nepBHMHOH 06MOTKH 
Ka>KAOrO M3 KOTOpblX iepe3 KOHAeHCaTOp 00A- 
KJHOSeH K KOHTaKTIIOMy npOBOAy, a BTOpHM HO fl- 
it AonojiHHTeAbHOMy npoeoAy. npHMCM Apyrne 

KOHUbl TOM H ApyrOH 06MOTOK nOAKJIIOM€Hbl 

k pejibcy. h nepeMUUKH, cocAiniHiowHe aoikwi- 
HHTenbHbifi npoBOAC penwraMH. oTAunaKMnaxca 

TCM; MTO.'C UCAbK> nOBbllUeHHH H 3AOKH OCTH , 

OHa CHa6)KeHa ojiokom KowwyTauHH, hmckhuhm 
KoiiTaKT curHajibHoro pe-ie Kpacnoro orHH cse- 

TO<J>Opa. BKJIK)M6HHblH Hepe3 ABy.XIlOAIOCHIIK B 

pa3puB nepeMUMKH. 
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l!3o6poTCHiio oriiociircH k i.icK r pooiao- mm orim naMKiiyru 11 muaioT iiaiipH*ciiHC 

>kchhk> s.icKTponojHH^iioru cocTaaa. "a lawny 19 Kpacimro ornn cnero<})opa 12 m iia 

LLe.lb lOoOpCTCHMH - llOBbllllCIIIIC H.'UOiK- KaryiUKV 0.1OK« II KOMM>-T«TltHH Ha 3TO.M CBC- 

HOCTH CHCTCMhl. TOcjKjpC 12 FOpilT KpaCHUH OrOIIb H K0HT3KT 

Ha MepTewc npnacACHa npiiiiunnna.ibiiaH M l C.iOKa II kom MyTau iim aaMUKaer uenb 

cxeiwa CHCTCMbi. 5 ncpcMbiMKit 10, iinxojuuueHCH OKano 3Toro CBe- 

ClICTCMa 3ACKTpOCIia6>KCIIHH 3ACKTpll«IC- TO<})opa 12. 

ckmx me^c3iiNA aopor iioctohhiioto toku Ecaii 3. n. c. c ik>C3A0m 3aiiHMaeT ilea 

coaepwirr ycTanoBAeitiibie ua TflroBbix iioa- GAOKa — yqacTKa. to b uiKa<j>ax 15 caeTO(J>opoB 

ctbhuhhx npeoopaaoaareAH 1. "oamii hoaioc 12, orparcAaiouuix 3rn ysacTKM nym, peAe 

KOTopux coeAHHen c pe^bcaMH 2, a npyrofi l0 weAToro ornn h pc/ie 3eAeHoro onia o6ecTO- 

M6p€3 BbtKiltOMaTCJIH 3 ~— C KOHT3KTHOH CCTbK) 4, ^Cllb! II *iepC3 pa3MUKa»IUHe 17m 18 K0HT3KTbl 

AonojiHKTejibHbifi npoBon 5. noABeuieHHbiH Me- weAroro ornn noAaeTcn Hanpn>KeHHe 

pc3 H30JinTopw 6 ua onopax 7 koht3kthoh ua JiaMnu 19 xpacnoro onm ooohx CBeTO(J>o- 

CCTH 4, OTCaCUBatOlUHe Tpa»IC<|)OpMaTOpU 8. P° B 12 M Ha KaTVUIKII KOMMyTaiXHOHHWX AByx- 

_oamhj(ohcu nepBMMHOH ^Omotkh Kawiioro ita iio-hociiukob 13 ncpeMWieK 10 y 3thx caeTo- 

KOTopwx Mepe3~ KoVmeHcaTop ITIToakjkjhcii 15 <f>opoB:B pesyAbraTe 3Toro Ha AByx cbcto^o— 

k KOHtaKTiiOMy npoaoAy. a btopmmiiom — k ao- pax ropHT Kpaciiufi oroab h uenH pacnoAowen- 

nojiHMTCAbMOMy npoBOAy 5, npimeiu Apyrne hux bo3ac 3tiix CBe™<J>opoB 12 nepeMbmeK 10 

KOHUbl TOH It ApyrOH 06MOTCK nOAKJIlOMCIIU 3aMKIiyTbl. 

k peAbcy 2. ii iicpcMbiMKii !0. coeAHiiflioiiuic Bcaoactbmc 3aMWKaimn uenefi nepeMbi- 

AonoJiHHTeJibHbiii npoaoA 5 c pcAbcaMM 2. Cut- ^ck 10 tok b aoiioji iuitca biioM npoaoAC 5 mchh- 

TeMa cna6>Kcna 6aokom II KOMMyTamm c koii- 20 ct Bcumniiy . ii nanpaB/iCHHe h CHoaa paBeH 

TaKTOM I I.I. hmckmuhm KOiiTaKT ciirnaAbiioro no bcahmuhc ii npoTHBonoAOKeii no <J>a3e TOKy 

pejie Kpacnoro onm cBeTO(fK>pa 12. aiuiioMeii- rapMomiK KoiiTaKtiiofi ccth. mcm ooecneMHsa- 

HbiH Mepe3 AByxno.iiociiHK 13 b pa3pwB nepe- ctch KOMiieHcamiR npw naAHqMii 3. n. c. 14 Ha 

HbmKii 10, MOKnoACTaumioitiioH acme. 

CMcreMa paOoTad c/.cAyiouiHM oGpaaOM. 25 B taKOM coctohiiiih cncTeMa 3ACKTpocna6- 

FlpH oTcyTCTBiiii 3JieKTponoABH)Kiioro co- weiiHH iiaxoAHTcw b TeMeiuie BpcMCHH, rtOKa 

craaa 14 (3. n. c.) Ha MOKnoAcraHUHOHHOH 3. n. c. 14 nepe Meuia ere* , b npeAeaax oahhx 

30He b pcACHHbix iuKa(J)ax 15 ee cBero^opoB 12 ii Tex me (xaokob — yMacTKOB nyTH. 
b CHTHSAbHOM 6iiOKe 16 pe^c >KejlTOfO ornn 

m pejie aejienoro oni« B036y>KAeHW h pa3MUKaio- Hpii hepexoAe 3. n. c. 14c OAHoro 6aokb — 

uxhmh KOiiTaKTa.Mii 17 ii 1 8 peAe wejiToro ornn 30 yqacTKa Ha Apyroii npOHcxoAHT CAeAyiomue 

paaoMKiiyTbi iicim nHTamta jiaMuu l9Kpacnoro hjmcmchhh. B utKa^y 16 caeTO<t>opa l2,orpa>K- 

orHd h ueiut miTaiiiiH KaiytueK 6aokb II kom- Aaiomero uepBUH 6jiok — ynacroK, cnaMaAa 

MyTatiHii.c K0HT3KTOM 1 1.1. OpH 3TOM ua bccx cpa6aTUBaeT pejie >neAToro ophh, 3aTeM no 

cBeTO(}>opax 12 stoh MOKnoAcraHUKOHHOH 30HW Mepe yAaAenim 3. n. c. 14 cpa6aTbiBaeT peAe 

ropHTpaapeiuaiouiiiH oroiib (jkcatuh, 3eJieHtJH) 3eAeHoro orHH. flpii cpa6aTbiBa hhh peAe >KeA- 

h uenH bccx ce nepeMuqeK 10 pa30MKHVTbi 3a- 35 T oro ornn cmiMacTCH iianpflweHHfl c AaMnbi 19 

MUKaioiuiiMit KOHTaKTa mii 6aokb I! kommv- KpacHoro orHfl h oHa noTyxaeT h noAaeTCn na- 

T3UHH. upHmcHHe ua AaMiiy 20 jneAToro othh h OHa 

no K0HT3KTH0H ccth 4 30iibi npoTCKaeT tok 3aropaeTC». ripn c p a 6 a t bi b a hhh p^Ae aeAeHoro 

rapMOHHK. o6ycAOBACiuiuri paaHOCTbio hx ua- onm c AaMnbi 20 weAToro orHH Hanp«>KeHiie 

npnMceHHH ua cMe^Hux iioACTaiiminx aouu. ciiHMaeTcn h iiocTvnaeT ua aaniny 21 3eAeHoro 

Pa3HOCTb nanpHmciiKu co3AaeTCfl ?a omot 40 0 r:in, A3Mna 20 noVyxaer.jiaMna 21 3aropaeTCH. 

pa3Hon Harpy.iKH ua 3onax. cmokhux c pac- Hucie cpa6aTbiBaH«H peAe meATOro ornn chh- 

CMaTpiisacMofi 3ohoh. no aohoahhtoauiomv MaeTcn Hanpnweiuie c KaiyuiKH 6AOKa 1 1 kom- 

nponoAy 5 npoTeKacT tok noa achctbhcm pa:i- MVTamui h ero koiitb kt I I.I paspbiBaer uenb 

HOCTH liaiipHMCCIIHM BTOpHMIIMX o6m"(>TOK OT- ||CpCMblMKH 10. KOTOpSR VCTaHOBAeHa B03.ie 

cacflB3ioniHx TpsiictjwpMaTopoB 8 cmokiiux. nepBorocaeT»i|Hipa 12. ua kotopom aaropaeTCH 

noACTaiiiiiin. 3tm 06a tok3 iimciot paaityto ikmm- 4 5 >kcatnm oix>iii». 

muiy h naxoAHTCH ii npoTHBO(J>a3c. Tbkiim B iiiKa<J)y cBeTO(f>opa. orpa>KA3ioiuero bto- 

o6paaoM orwcneMiinacTcn KOMnciicamiH Mcmaio- pofi 6aok— VMacroK h>th. ua KOTopun Bbieaxca- 

mcro ajifiHinin thtoboh ccth. e T 3. h. c "14. oTiiaaaeT peAe meAToro orHH. 

flpii iioaiwiciuui ua MC^iioacTanuHOiiHOH u.nt OTiiaaawT pe.ie meAToro oin« 11 peAe 3eAe- 

3one 3. ii. c. 14 ii iiocicayioiucM ero itcpcMcmc- noro oniH. B nepaoM CAyqae CHHMaeTcn Hanpa- 

HHH TOK rapMOHHK. RpOTCKatOtUlllVllO K0HT3KT- 30 JKCHlie C A3Mllbl 20 )KCATOrO OTMH, BO BTOpOM — 

Hoii cctm 4. MeiiHCT BCAimiiiiy 11 Han pa bach ho, c AaMiibi 21 3CAcuorb oriial Ha AaMny 19 Kpac- 

TaK kbk 3a\ibiKacTCH Mcpca 3. ii. c. 14. I:imh hoio oniH uoAncTCH HanpflHceHiie. OHa naropa- 

nu rb it hiii if h cm tin MCavnoACTaimiioiiiKiM ;unio new n OAiionpeMeiiiio cpa6aTbiaaeT 6aok II 

3. ii. c. 14 aamiMacT oaiiii ce GViok • vm;u*tok KOMMyramui « aaMUKacT KOKTa ktom I I.I uenb 

nyni.To ii in KatJ>y l5cBCT<4jpa l2 t orp;i>KAaK>- ss iiepcMMMKii 10. pacnaioiKeiiHOH okoao caeTO- 

merc: itut flu ok y«iacTOK. pe.ie :<KiMT(irn onm *|»opa. ua kotopom ^aropacTcn KpacHbin oroiib. 

ii pen* :«CAfiinr:> ohm ooVcto'iomu. 1 1 pi* *ro\i H pc.iy.ii.raro wis iiopoK.iiOMeiiiiri h uciihx 

pa:iMMK:iNtlltlti' MmiaKTM 17 II IS \u\tv iKr.l- lli-poMIJ'li'K tHuVIUMIIinaorCH M.IMCIICIIMC HC.IHMM- 
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Hbi m t}>a3u TOKa flonaimiTCiMioro npunoja 5. 

KOTOObie COOT8CTCTB> »OT H3 MfllOHIIHM BC.1HMHHU 
H d>33W T0K3 rapMOHHK B KOIITa KTIIOH CCTM 4. 
npOHCXOAHWHM BCJICZLCTBHO ncpCMClUeHMH 

3. n. c. 14 no MOKnoACTaiiunoiiHOM 30iic. 
TaKMM o6pa30M, npH abidkchhh 3. n. c. 14 it 
pacnojioMceHHH ero b ak>6oh tomk6 mokiioji- 



CKlHIUKHIilOM SOIIM TOK rapMOHHK KOHT3KTIIOM 

coTii 4 m TOKiioiiaiiiiiTC.ii.Horo npono.ia 5 paBHM 
no oCriiiMHHc it npoTimono;io>KiiM no (|)a3e. 
b pC3yji*>TaTe 3toro MarmiTiibic nam o6ohx 
tokob KOMncHdipyioT apyr xipyra m b ueriax 

CBA3H nOMeXa 0T KOIITaKTHOH '■CTII IIC B03HH-. 

KaeT. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 



[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11. 1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 11.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road; 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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